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the negative/positive accumulated offset of a group that 
is a transmission unit so as to handle the accumulated 
offset as an error signal. The local clock HR and the 
system time reference are matched temporally by 
exchanging a time reference signal and synchronizing 
signal between the transmitter and the receiver. 



PROBLEM TO BE SOLVED: To stably control the COPYRIGHT: (C)2000,JPO 
frequency of a local clock at low cost and high speed by 
counting a signal to be transmitted by a transmitter 
with a reference frequency of a reference clock, 
transmitting the signal to a receiver via a network with 
a transfer delay, depending on the network, and 
controlling the local clock so that its frequency is 
subordinate to the reference frequency, depending on an 
error signal generated by a received signal of the he^ jj t 

receiver that is selected with a minimum transfer delay. 

SOLUTION: The signal transmitted by the transmitter E is 
counted on the basis of a reference clock HE. The * 
received signal by the receiver R is counted by the 
local clock HR. A specified theoretical interval is 
selected, in relation to the period of the local clock 
HR. A measurement interval and a received interval are 
measured until the end of the received interval on the 
basis of the local clock HR that is used continuously 
for the measurement. The offset between the theoretical 
reception interval and the actual interval is calculated 
by multiplying the theoretical interval with number of 
the theoretical intervals within the calculation range 
to obtain an accumulated theoretical interval. The local 
frequency is corrected to be higher/lower, depending on 
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[0033] - mrfB«}ra©«frte^ «fc o a-ea&i >m 

s * ^ * x. 

[0034] - iffB«9ra©ssm^c<t tc. t5i2B* 
*{cwa#w etifc^- 7 1 ^ h *h-»ts^ » x, c 

io tt. B5rfB^|ai> e & zte&k j; 

[0 03 5j - fc&tc. i^B. &«b'©iJfgi5fiB#?£3i 

ft^f c©pk#»> ffriewfs©^®^© 1 

Kamj *i, «Jia^K:pgafl;W6n/t^7-fe9 h© 

n mssvcms t . m#©«iHiSM«-€-©«jra©s/jN©s 

[0 03 6] *^(cJ:titf. iBli5ffiH©^*JJ:iyf*§ 

±iera^o/tiafiisisw©*3&»6**„ 09*«. 

[003 7] C©<t5KX7-(|^MfifcftiCi 

. ffl©l®f?*^^Sfc»CCiSsa{i^£jiJIWKffi/BOfc 
^■c*^. cti». #!SW©:*M-eigi83*ir£/8;*n 

mm^oms&Mmogjfi. c©2o©^#4i*js<t-^ 

40 mm^titcmm&ffi^tfticits as© r u j ^ci-3f 
#©iti©raps4>-e^-r^^siiiM©K (S©iBi?s*5ffi 

oi*iiiTTm(cfi^< (conrfsan-rsciicRi^ 

[0038] mmmm<Dm&z#<DmsPn j&i*©swra 

©te^JVl. &£*©j>fo±itt< ^©t5©»irap B - , ©^ 

[0039] S^E©»!raPn iftS^^ffifffl©^® 
»^SBffl©iSM4i©^SE©»3M©B5©^»ifflP 
o - i ©IHfipRBI?B n - , -CiiCiWSbl^ -€•© 
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[00403 mmm9m<mmmm rkj ». h 

•7-*N©h^:?./ v?t-g$t.?Z. Ctl»-^{c-r4 
ft£C£*J#£l,t,>©-C. h?-*N*s»:£flrtK!IB 

^F^rarkj ^fiftis-a-si. £r©p**>i/ 
fcm-^icit, mmmm rkj «s*ffi{c^o. p-** 

*P y *©/i&&&»i»a^CC^l:f 5©K:#g>trp 

c o o 4 1 ] p-*^^a v txommms.. -ene^-c 

[0042] l^L. '&MB jOt-:rt!>tttf 12. ffiffl© 

•fef hAa>tm*£tr. C©i*&©«ZJ©ffiBi©«8i:* 
:?-fes»MJ. *©ffiH©3f7-fes» h T amj "CabO. & 
^©ffiH^ii-eno^a^^Hz^ Hi. ^©teHfcJ:^ 
•e#i«fc»)B>r©ffiH©^-7-fey h Tam J ©fttfcftJT* 
■5. :/P-fe;*©x-7-fI#(2. ^-:/©&£$5H©35 

ra©ss* 7 ^ „ f 5 x ^ v $ (c 

^tf. c©^p-fe^«. Hffls^-^xtc-oor. *ft 
•eft©® jg&t&a f ©i*^%»^-r s * r ? <* <=> tc 

^tf„ SISfi5'>— ir>^fc-ot,»-C©±3^©JljSgSiEiE 

■€-©'>-4r>^©gaSii/;l/-7'©©H©^a^7-fe 
s> hA*if4=§*7-tz* h^||^^6?fn4<i:*{C©*|| . 
ffSft. C©»iE«, *<Di'—4r>Z.tC'm~cttM$tl 

& C £ * flaw S J: 5 tc 3 ft £ . 
[0 044] n~*Jl'»a7*®Mg%££ilUa^O 

ra©n». $«ai^p-fe^©gfl]©7 a; -x-c , ^<-r.5 

C C©^P-fe^©2ffi*J:{fafctf>tt: % ff 

» r f j «s*f#^. fhj £0 c£*s 
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5. C©3^#&W3ftS^cti#t;tjlfci>U S^if^- 

[0045] *&w<Dm<Dgffii*. imm&m* ?yv 

io zf-^ittftwoii&igmtz. c©aw©fc«> 
(c. cft»s««RitoJ:o c P-*;ui'P» £HR£$ 
sfsis«. n®±04«:^-rr-'u=fuxA(ce{s^ 

[0046] Cft6©<SH&ti*Sm«F^«Cj|tTSft. * 

ft6©B$**^-*-r*m-sftt r«ea*j A^-csms 

ft 4. Cft6t3:jyT©jli9-C*S. 
[004 7]- SflPbSM. ♦ i £. S«->-^r>X 

^©^©^©^©s^n&M, ononHd. 

*0 ( i «. #^S8ra©^©»©«fi]©sm^(c 
20 »UT1 £^L<ftSJ§«|) . 

- D = D + d , *fff#l/ ( D «*©S9rart©tfgC«H 

- E = E + e %H»U ( E «^«Si&ra|iB; e itM® 

raw) . 

- a = D-E£tmo (a«-e©®H©^-7-fey 

h) 4 

- i = i + 1 *ft#U 

- Mraa<am?{cig§L ( a mim&mfflcm&tf 
30 tZJ^jt-Z) , 

- Krta©MW(c*trsjt:.s*i r y e s j -c*4«^ 

K. 

- am=a£|93£C/. 

- Dm=D<!:i8«U (DmttgSto^icJ:-,^ 
S'ftS) . 

- Em=E<!:i9«^ > 

- MtftOKMK^&XS&tt^flMc. jmq'i =k 

?{cig^L. (k«»m»!ra©^Fi^^ra) . 

- t?ffi©SraCt*f-r r n o j TAJ^K, 

- tftlii<Dnffllctt~jr z>&&& r y e s J 
tei^SSftf^jji^py^Afcse^^K:, -e©j(jf^* 
WfU 

- i = l£KSL. 

- D=D-Dm*ff-»U. 

- E = E-Em*tf-»L/. 

- am=aMt|Kt(a Mit&mm&tCWmtttt *> 
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[0 0 48] CWf^Att. f$ffl&®ftt$:3tn.?Z 

c©3.-* Hi. S<a«R*»6iI*n*Stt. p-# 

UBifr^ti, «T©ift^£^t?. 
[0049]- A = A+am*ftl*b (Att. 
A*lf»6L/ci*{Cffl0*WrSo^^^-^) , 

- ®W I A I >S ?{Cig§Fb (SWiE©^-7-fe* hi/ 

fit) . 

- mmomiicM-? -ssig** r n o j r^sit £ft. 

- mrw©i?ra{c*tf r y e s j X&ZM& 
CC, ftfW A > S ? «cig§t,. 

- mii\cDEm< l c*tTZfe&& r n o J t?***^ 
A = A+S£W-»U 

- <£IEF = F + f &?ft* (Flip— ^l^p ? i*©jgj 
•Pfftoft-S) ; 

- B«tti©jfrait*f-r.5iiga* r y e s j -c*&j©^ 

«C. A = A-S*H-@U 

- «UEF = F-f©l-3*tf«.». 

- 3.- v V g fcfSr fflcEXtoEfeafcrr Z>. 

[0 0 5 0 ] xi—t)A,9xx ?^HR«. -e©D-*;U:> 

*^tfC<t#»£H,>. C©£ftti. — 5e©*E£jgJ£* 

Aii % ±a5©^iffiK$d®^a-fex«:J:^rs»j«:*5/t:-5 
ftffl©-S:£iij£-r s c £ #r * ^>nm^x r a 

*- 

[005 1 ] u^rasim. wuiaHt«E©*p **h 

ET*0. CCD^bv f\Z^~v Y J RtMfmfZmm 

mm*-? h j e*«*s. 

EiHR ©rifl©«flJ©t4tB©-gi:£ jgj£-T -5 . C ti£tf 
CcS^-ST^T-^LEteJr^LR^ffiffl-rs. Ji&&*!l 

H^*^r*w©*!ra©ra. %f®x&zmm.xc<D&. 

IB©— gc^a^fT C©fWSP:/p-fe.XB:c©Si§|ffl4# 
±©li®*J@jJ83n.5. 

[0 052] h J Ei J R<Dffl-cmM{m=S:$& 

?Z>is-*r>X\Z. lU^RFC 1 3 0 5*sJ:tfRFC 
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1 3 6 ltcfBlS©NTPynha;l/©-e#a<i:|^«-C* 
3. #M#©j£MSfcli§M©B&&*i. ^-©<I#*j£S 

.^^■r * ^ a x * > ^ wt- *> m i ©«#*£nrr 

S. B&SH, J.-^ h J RttC©m*t*§f!U 

Kfr5H 0 . H, v te<fctfH 2 &7jk? % 4 AX 

10 h J EttC©S&2©M*f«r£ftU B&£H« * 

-fA^^r/Ho . Hi, H, . H s . is£UH* £W 
■?Z>m3<Dmnt. a«lSRTD=H, -H, +H, 

-h 0 ©«i4^-rxuy> hi*j^f-r^„ v v j 
RH. cosrscM-^ismLfc^fp-^^^ay 
*hr£«0u t©B&&(c.^n#i$.£H« +1/2R 

[0053] ffiAEiii* » h -7-* NJCJ: 

20 ©sjfe^Asjdao^^^Aifesci^ai'r-s,, ± 
^©)im«E*j<fca«sm«R«*n-en > 

o^mta*!*^ h«7-5'©^i&js^<tjim-r'Sc:i*ir 

[0 054] JzfBSS©*? h"7-^-C«. SftffliRJa: 

b^s<(&^»h*m. Mffib. awwsi c© 

30 ©SbfP^lltfrS/c^T'P^^A^t?, 'iir-yhifi 

&m?zmtc. ^^p^^A«s9ji**sw. -hi^©©i 
iST'py^A^iitfr-s. S4t?. c©j:5^<->--y h 

[0 055] **W©*WIIB. ±ia«S©* »> V-9 

tftB-CBJ§?,#>{c&-5. mMO$m&2 0m*65 0 0m 
40 ©H^iCiJ^tK^ #l*iHE^HR&i'CD10 0 

Hz ©*p » ?icj:-?xfflwzftzy v-Ammfo -9 

ZZim&Mmd'tl'Zi-Fl'Z.nm (digita 
I Europeancordless teleph 
one) (DECT) ©P-#;M£«|®5* >? h 
ttChK§Ttt*5. WCHb^-^Oa- !f©«i6«: 

ias-cssj^K:. 7u-Aisi»}*P 2,i/©{4ta«— a 

so [0056] H©^7y-if©l,K 
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C0057 3- mmmM<D&mf$wk ■. 1 o~i oo 

0 0. f^Wftffi[«2 5 0„ 

[0058]- *nv9J$®.8i :mmtl 6384k 
Hz. 

[0059]- * v Vy-^N^KO^ir v hOg&M 
STTm : 1 0 0 5 

[0060] - mmrnm r e j : is 1005 
f^Wftfiitt8 3 

[006 1]- bC$l>ms : 3 2 0 01*s 

#(ns)~3 2000^y#(ns). ttStlft&tflW: 

1 2800t^(ns). 

[0062] - m*mmm®fth : f^w^fii«o . 

28Hz. 

[0063] HE-^HR&6'2ocD : 5'Py *CDfg|K:$8:-x 

l»*fctt2#Ct£l>a?**>^rtr;a^£ 
3c5£<*H*£C ^i3*l^2 0<D^fflm© 

3£ffctt. 2~3»©^g^ra{C*f0r2oCD7U-AP 
W^n^^ra©RJraH*4 0 0 0^>'# (n s) «T«: 

^3Bjfp-C« v CCD*#i*©iI@tt. CCD 
<fc 5 *S6flP©yt*{cS;» btitdmm?- * * ;KfCD 2 ®cd 
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* s c £#-ct 4 c t zmmrz. 

[Hffl©«*tt»P] 

[01] #l£9i£i£&tT£;glftlgig* * h 9-^ cd-SB 

[0 2 ] 0 1 tC^T * ? h 7 - fCDikfl«<b^tl©ra 
CDft#CD?g^*^-r ^/3>^0-C* 4„ 

>^0r*s. 

[04] SMtS^rflffSn^T^lJXAfcifftWC 

io a*. 

[05] H«7-i'{c*jw5 t fm<DifcM 

[ft-sKDi&fljn 

e mmm 

g 

HE i? 
HR ta— WJPji' 
J E ElfRjUs .3.— s» h 

20 j r mmm ^- v v 
le mmri;?~r 
lr s«t>?^- 

N 

R SfflfH 



[01 ] 



FIG.1 
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E-^ 








[05] 



FIG.5 
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[03] 



FIG.2 



FIG.3 





[04] 
FIG. 4 



0 = 0 + cf , 
E ss'E + a 

/-/+ T 



A = A + am 
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